Reconstructing ORFs ribosome profiles of the analyzed organisms S. cerevisiae ribosomal profiles were reconstructed using the data published in the GEO database, accession number GSE13750 (GSM346111, GSM346114) (1). C. elegans read count profiles of genes expressed in the L4 larval stage were built from Illumina sequencing results (NCBI Sequence Read Archive, accession number SRR52883) (2). E. coli and B. subtilis profiles were built from the published Illumina sequencing results (GEO database, accession number GSE35641) (3).
Next, we have built a RC profile for each gene by increasing for each mapped fragment to the exon/spliced junction the counter of the nucleotides corresponding to the fragment's A site. Specifically, to overcome multiple mappings of a single fragment to an exon/spliced junction, the ribosomal RC profiles were built in two steps: in the first iteration only fragments aligning to a single location were mapped. For each successfully mapped fragment, the RC of the relevant A site (3 nucleotides) were increased by one.
In the second iteration, for all fragments aligning to more than one location, the mean RC in the surrounding of the possible aligning locations was calculated (10 nt before and after the location of the A site, using only RC obtained from the first iteration); let i RCM denote the mean RC in the surrounding candidate location i ; a fragment was mapped to one of these locations, with the probability of were united to create for each gene transcript its ribosomal profile. Ribosome profiles at codon resolution were calculated by averaging the RC of each three non-overlapping consecutive nucleotides. To increase the robustness of the data, for S. cerevisiae, E. coli and B. subtilis ribosome profiles of genes from different replications of the experiment were averaged together.
S. cerevisiae ribosome protected fragments were polyadenylated to generate a primer site for firststrand cDNA synthesis (1) . Therefore, in this analysis the processed fragments were first removed from their poly A tail and fragments shorter than 20 bases were discarded (1). To filter fragments originating from rRNA (reference genome S228c, genes transcript coordinates were taken from the Saccharomyces Genome Database -http://www.yeastgenome.org) fragments were first aligned to rRNA transcripts using the Bowtie software (4) . Fragments that failed to align to rRNA genes were further processed.
The location of the most upstream mapped fragment was defined as the location of the first (upstream) read count (RC) peak, 10-25 nt before the beginning of the ORF. Fragment lengths that failed to show a clear single peak were discarded. According to this analysis, in case of S. cerevisiae the location of the A site (offset from P site + 3 nt) was determined to start of 15-16 nt downstream of the 5' end of the fragment.
C. elegans footprints were attached to a linker (AGATCGGAAGAGCACACGTCTGAACTCCAGTCACCGTGATATC) rather than polyadenilated (5) .
Therefore, in this study the linker was first detected and removed from the fragments in the following manner: the 5' end of the linker was estimated to be located between nucleotides 20-36 of each processed fragment. Next, the Hamming distance between the estimated linker and the published linker was calculated (in terms of number of different nucleotides); a valid linker was accepted if this distance differed by up to two nucleotides. If no valid linker was found, the fragment was rejected (6) . Fragments that were successfully aligned to rRNA and tRNA transcripts were discarded (genes coordinates were downloaded from the UCSC genes data set, using the C. elegans WS220/ce10 genomic strain). The remaining ones were mapped to exons and spiced junctions of protein coding genes. For this organism also, the P site was determined according to the fragment's length. Fragments that failed to show a clear single peak 10-25 nt before the beginning of the ORFs were discarded. These results indicate that the A site of C. elegans is located 14-15 nt from the 5' of the fragments.
E. coli and B. subtilis fragments were first removed from their attached linker (CTGTAGGCACCATCAAT) as described for C. elegans, allowing up to one difference between the estimated linker and the real linker (due to its shorter length). The first nt of each fragment was ignored, as it frequently represents an un-templated addition during reverse transcription (7) and fragments shorter than 20 nt were discarded. Fragments were then mapped against the E. coli K-12 MG1655 and B. subtilis str. 168 reference genome strains, accordantly. To filter fragments originating from rRNA or tRNA, those were first aligned to rRNA and tRNA transcripts (transcripts coordinates for both organisms were downloaded from the Biomart database (www.biomart.org)). Those that were successfully mapped were discarded and the remaining ones were mapped to transcripts of protein coding genes. Fragments that failed to show a clear single peak 10-25 nt before the beginning of the ORFs were discarded. The results of this analysis indicate that the A site of E. coli is located 16-24 nt from the 5' of the fragments while the A site of B. subtilis is located 19-25 nt relatively to the 5' of the fragments.
In addition, it is possible that the footprint lengths have high variability in the analyzed prokaryotes due to the usage of micrococcal nuclease instead of RNase I. To show that this fact to do not affect our results, the P site for E. coli and B. subtilis was redefined by introducing a small offset of three/six/nine nucleotides. The analyses were then repeated. The results (see Tables S9, S10) demonstrate that with such an offset the correlation between mu and tRNA copy number or tAI disappear, supporting the conjecture that the estimated P offset in this study is biologically meaningful.
Understanding the relation between the estimated parameters of the EMG model
The  in the EMG distribution of a codon NFC models the skewness in the NFC distribution due to ribosomal jams caused by different codon translation times and translational pauses.
To demonstrate that the  parameter is related to the skewness of the NFC distribution (mathematical definition of skewness appears in the Methods section) and to estimate the type/direction of the relation between the NFC skewness and lambda in the analyzed regime we performed the following analysis: we created an artificial NFC distribution where the  / sigma parameters are set as the mean value of the estimated B. subtilis parameters using the EMG model (  = 0.0075;  = 0.0042) and changed only the  parameter within the range of 0.6 ..4.9 (mean  value of B. subtilis is 4.65). Figure S09 shows a positive correlation between  and the skewness of a random variable with EMG distribution in this region.
Thus we expect that faster codons which have low  values to be more skewed as a result of ribosomal jams, therefore having bigger  values, i.e. we expect a negative correlation between the  and  parameters. For example, in the TASEP simulation we got a correlation between  and lambda of r = -0.219, p = 0.000785. In summary, ribosomal jamming are expected to affect each codon differently;
this corresponds to different skewing of the NFC distribution which is modelled by the  parameter.
When validating this assumption, the following correlations between  and  were found in the four organisms: E. coli: r = -0.259 (p = 0.044); B. subtilis: r = -0.627 (p = 1.40835e-07); C. elegans: r = -0.353 (p = 0.0055); S. cerevisiae: r = -0.074 (p = 0.57). These results indicate that in three out of four organisms the  value is indeed inversely correlated to the  parameter. The calculated correlations between the estimated lambda values and tAI were however not/borderline significant: E. coli: r = 0.18, (p = 0.17); B.
subtilis: r= 0.16, (p = 0.21); C. elegans: r = -0.20, (p = 0.12); S. cerevisiae: r = -0.33, (p = 0.01). Tables   Table S1. Used thresholds per organism for determining if the RC profile of a gene had sufficient RC to further participate in the analysis. Genes with a median RC lower than described in the second column were excluded. The third column depicts the number of genes participating in the analysis. 
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